oasphaltenes in dfferent salients, and at diffgrent temperatu&s (same conditions for resins) -mixture of resins and asphaltenes *vacuum residu (noted VR) at different temperatures and from different origins. We obtained that asphaltenes are flat aggregates whose size and molecular weight mainly depend on the solvent and on the temperature. In fact by increasing the temperature, the molecular weight decreases, or by adding n-heptane in solution, the molecular weight increases. We noticed the same effects on resins suspensions, and by using SANS experiments, we remarked that the resins suspensions are heterogeneous. By mixing the two solutions, we saw a solvent effect which corresponds to a smaller asphaltene entity. The more we add resins, the smaller is the asphaltene molecular weight .
We noticed also that the curve of the VR in solvent is the same as the resins in the same conditions. Pure VR curves demonstrate an important concentration fluctuation which desappears when temperature increases; the system becomes more homogeneous.
During the exploitation of petroleum field, the industry has to face to different problems for the extraction or the transportation of petroleum so a better understanding about colloidal structure of asphaltenes and heavy oils is important. Different techniques have been used to know the chemical composition of asphaltenes (the amount of atoms C,H,N,O,S, and of V,Ni), the various functionalities, the environment of metal atoms (using NMR and IR spectroscopies) [4]. A macrostructure model for asphaltene has been proposed by Yen and coworkers [l-31.
The structure model is a stack of a few aromatic sheets surrounded by aliphatic chains. The authors proposed the occurence of micelles which can form together bigger agglomerates. Other studies about the determination of the molecular weight have been done; Speight and coworkers [5] made a list of the different techniques. The molecular weight depends on the method used. This suggest that asphaltenes are colloidal system which exhibits many heterogeneities. In order to have a better description of the macrostructure of asphaltenes and resins in good or in bad solvents, we proposed to use neutron and X-ray scattering techniques. For all the experiments, the asphaltenes are obtained from Safanya and Boscan vacuum residue by nheptane precipitation at ebullition according to AFNOR T60-115 method.
THEORETICAL
Neutron and X-ray experiments consist in measuring the scattered intensity at small angles 28.
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JOURNAL D E PHYSIQUE IV
The general expression of the scattered intensity is the following [6] :
constant which depends on the radiation used *(P1-P2)2 :contrast term One :number of particles per unit volume *F(Q) :form factor (F(Q=O)=v) *v :volume of one elementary particle *S(Q) :structure factor which describes the interparticule effects. For diluted system S(Q)=l, so the relation becomes:
I(Q) = ci ne v2 (P1-P2)2 and we can deduce the molecular weight:
*Mw: average molecular weight *C:particle concentration. The scattered data were corrected and evaluated on an absolute scale.
EXPERIMENTAL
Neutron experiments were performed at the Leon Brillouin Laboratory ( LLB, Saclay, France)(Qdomain:510-~-210-'A-l). For X-ray measurements, we used one conventional Guinier type camera at the French Institut of Petroleum (Q-domain:lC2 -0.5A-1) and a high resolution camera specially designed for ultra small angle X-ray scattering [7] (Q-domain:5 10-4-510-2A-1) at the Laboratory of Molecular Chemistry (CEN-Saclay).
RESULTS

Asuhaltenic ustern$
A scattering curve of Safanya asphaltenes in toluene is presented in figurel. At small Q-values, the intensity is quite constant and proportional to the molecular weight. At large Q-values the intensity decreases in Q-2 dependence; these results suggest the presence of disk-like aggregates [8] . We find the asphaltene molecule appears as a flat ellispsoYd with a 185 A diameter, 6 A thickness and a molecular weight of 70900. The effect of temperature on scattering curve is the following: at small Q-values, bigger is the temperature, smaller is the intensity. At large Q-values, the curves are all similar following a 4-2 law, so the molecular weight is higher at lower temperature (tablel).
The di.&olution power for aiphaltene solutions-was the following: ~$ridine >THF >Ortho-xylene >Benzene. The polarity of the solvent is very important at room temperature. At high temperature, all the curves give a quite similar molecular weight (figure 2) ; this entity could be the elementary molecule which forms asphaltene micelles. The effect of n-heptane is shown in figurel. At large Q-values the disk-like model is still valid. At small Qvalues, the more we added n-heptane, the more important is intensity; this characterize the flocculation effect of n-heptane.
Tablel: Molecular weight and size parameters for a 2%w/w asphaltenes Boscan in toluene.
.Resin s v s t m
If we compare the scattering curves of asphaltenes and resins (figure3), we see that the resin particle is smaller than the asphaltene particule . At small Q-values, an increase of the intensity for resins solunon suggests big inhomogeneities in the suspension. When the temperature increases, the intensity decreases strongly. The system becomes more homogeneous, and the size of the average molecule is decreasing. By adding n-heptane in resins solution we noticed that at small Q-values the intensity is similar to an increase of temperature. 
Asvhaltene and resin mixtures
On table2, we can see the effect of different solvents, we noted the same classification for the power of dissolution as the one found for a soIution of asphaltenes (figure 2).
Table2: Molecular weight and size parameters for an 2%w/w Safanya asphaltenes 4%w/w resins 35%w/w intensity (figurel). The system is less homogeneous, and the average moleculk weight is decreasing with the amount of resins. This can be explained because resin entities are much smaller than asphaltene ones. This disagrees with Pfeiffer and Saal model [9] who described the organization by strong interaction between the two entities which could induce the formation of bigger particules. We compared the experimental curve with the sum of the two scattering curves corresponding to asphaltenes and resins for similar concentration in toluene (figure4). The experimental curve is less intense; there is a reorganization of the two entities in order to form a smaller asphaltene molecule. We notice that the difference between the two curves is more important when n-heptane is present in the solution. This result suggest that resins have a strong effect of good solvent on asphaltene molecules.
n-heptane in various solvents.
Vacuum residuum a n a l e
We studied VR Safanva not diluted in solvant at room temDerature and at 200°C( fieure5). At room temperature, for the s&l Q-values, we noticed a strongly indrease of the scattering int&sity '(s(Q)#~) ( figure6). We concluded that there are density fluctuations at a large scale. At 200°C, the curve at small Qvalues strongly decreases; the system becomes more homogeneous. At room temperature and at very small Q-values,we can observe a quasi linear domain. At large Q-values the intensity is more diffuse. This could suggest the presence of small entities which could form a network in the solution. 
CONCLUSION
We noticed that the more resins we add in the asphaltene solution, the more important is the increase of the In order to investigate the suspensions of resins and asphaltenes, the scattering techniques are powerful.We have shown that the best model to fit the curves is a disk, the entities of asphaltenes and resins are an equilibrium of aggregation, the increase of temperature induces the dissociation of the particules, but the choice of a good solvent can have the same effect. We can propose the following model : asphaltenes could be the result of association of various lamellar particules which contain aromatic and paraffinic regions. Maruska and Rao [lo] proposed a dipole-dipole interaction to explain this aggregation. They could be due to the presence of heteroelements. The n-heptane addition on asphaltene solutions induces a flocculation effect. On resins solution, the medium becomes more homogeneous. The presence of resins in asphaltene suspensions act as a good solvent against the effect of n-heptane. In fact the molecular weight of asphaltene entities is growing up with a drop of temperature or in the presence of a bad solvent as n-heptane. . . Figure 6 . Ultra small angle X-ray scattering for Safanya (1) and Boscan (2) vacuum residue.
